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Successful Open Sea Cage culture demonstration at Balasore,
Orissa: A New Horizon in Mariculture
Orissa State has a coastline of 480 km (8% of the total
coastline of India) spread over the districts of Balasore,
Cuttack, Puri and Ganjam. Balasore is characterised by an
extended continental shelf, tidal areas and extensive river
deltas. The mangrove biodiversity in Balasore and Cuttack
with about 60 varieties of mangroves constitutes most
significantly the second largest mangrove formation in
India. The district houses the maximum number of
fisherfolk families (55%). The fishermen in this area are
Dr. S. Ayyappan
Dr. Subbanna Ayyappan, is the new
Secretary DARE, Ministry of Agriculture
and Director General, Indian Council of
Agricultural Research.  Dr.S.Ayyappan
replaces the present incumbent Dr.Mangala
Rai, who is retiring after a distinguished
service spanning about four decades in the
field of Agricultural Research and
Management on 31.12.2009.
Dr.S.Ayyappan is a distinguished
Fisheries Scientist with about three decades
of experience in research, teaching and
research management.  Dr.Ayyappan
joined the Indian Council of Agricultural
Research in 1978 and rose to prominence
with his hard work, dedication and commitment to work
and has served in different capacities as Director, Central
Institute of Freshwater Aquaculture (CIFA), Central
Institute of Fisheries Education (CIFE) during 2000-2002
and Deputy Director General (Fisheries) since 2002. The
Institutes, under his leadership witnessed vast
developments in their research and infrastructure
facilities. Dr.S.Ayyappan took initiative to take more
location specific, time-bound and need based projects by
organizing the NETWORK concept among the research
Institutes. Dr.S.Ayyppan has won many awards during
his career for his scientific contributions and team work.
The Central Marine Fisheries Research Institute, avails
this opportunity to wish Dr.S.Ayyappan all success in this
new assignment.
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®…Ω˛…u˘“{…“™… f¯…±…⁄, V¥……Æ˙“™… I…‰j… +…ËÆ˙ EÚ]ıEÚ EÚ“ ®……ÈO……‰¥… V…Ë¥… ¥… ¥…v…i…… 60 ®…ÈO……‰¥…
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∫…‰¥…… x…¥…ﬁk… Ω˛…‰x…‰¥……±…‰ b˜…Ï.®…∆M…±…… Æ˙…™… E‰Ú ∫l……x… {…Æ˙
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very poor and need proper technological upliftment in
gaining better opportunities in the society to improve their
standard of living. Besides, the district has very poor
communication and infrastructure facilities. Thus, with the
funding from National Fisheries Development Board
(NFDB), Hyderabad, Central Marine Fisheries Research
Institute (CMFRI) has selected Balasore as one of the
locations for demonstration of open sea cage culture. The
site selected was at Chaumukh, around 70 km from
Balasore town.  The cage site was well protected from direct
wave action and to be on the safer side, mooring was done
at two sites, one in the open sea and another in the nearby
lagoon. During rough weather, cage was de-linked from
the mooring system and relocated at the protected lagoon.
This has helped in saving the cage structure as well as the
stock during the devastating cyclone “Ayila” which hit
Orissa coast during May 2009.
The indigenous cage installed at Chaumukh was
designed and fabricated with cost effectiveness. The HDPE
cage frame measuring 6 m diameter are with provisions
for connecting HDPE outer predator (braided 60 mm), inner
grow out (25 mm) and bird nets (80 mm) with a net depth
of 6m. A cat-walk and hand rail are provided for the safety
of the workers, and routine cage management is made easy.
The bottom HDPE ballast filled with weight (150 kg) kept
the nets in its entire shape and volume. The mooring system
includes a cost effective gabion box in place of expensive
anchors, filled with about 3 tonnes of stones to which the
mooring chain (12 mm) is connected. The swivel connected
to the chain rotates the entire cage, by mooring only at a
single point.  Tension on mooring cable is maintained by
HDPE floats connected with a shock absorber of 100-150
kg, which in turn resists any pressure on the cage.
The cage was launched near Chaumukh beach in Balasore
during January, 2009 and was stocked with 4,357 numbers
of locally collected Asian seabass juveniles each weighing
25g.  The fish were fed ad libitum thrice a day with chopped
trash fish. The monitoring of the cage was carried out by the
staff of Visakhapatnam Research Centre of CMFRI.
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{……±…x… E‰Ú  x…n˘∂…«x… E‰Ú ∫l……x… E‰Ú ∞¸{… ®…Â §……±…∫……‰Æ˙ EÚ…‰ S…÷x…  ±…™……*  x…n˘∂…«x… ∫l……x…
§……±…∫……‰Æ˙ x…M…Æ˙ ∫…‰ 70  EÚ.®…“.n⁄˘Æ˙ Œ∫l…i… S……Ë®…÷J… l……* À{…V…Æ˙… ∫l……x… EÚ…‰ ∫…“v……
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±…M…¶…M… 6 ®…“]ıÆ˙ ¥™……∫… E‰Ú BS… b˜“ {…“ <« À{…V…Æ‰˙ ®…Â BS… b˜“ {…“ <« EÚ… §……Ω˛Æ˙“
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¶…Æ˙…™…‰ (150  EÚ.O…….) M…B ∫…∆¶……±…EÚ V……±… EÚ…‰ {…⁄Æ‰˙  ¥…∫i……Æ˙ ®…Â Æ˙J…x…‰ E‰Ú  ±…B
∫…Ω˛…™…EÚ  x…EÚ±…‰* ±…∆M…Æ˙ EÚÆ˙x…‰ E‰Ú  ±…B J…S…‘±…‰ ±…∆M…Æ˙…Â E‰Ú ∫l……x… {…Æ˙ ±……M…i…
+x…÷E⁄Ú±… M…… §…™…x… §…C∫…,  V…x…®…Â 3 ]ıx… {…il…Æ˙ ¶…Æ‰˙ M…B l…‰ ±…∆M…Æ˙ EÚ“ V…∆V…“Æ˙…Â ®…Â
§……∆v…‰ M…B* V…∆V…“Æ˙ ®…Â §……∆v…“ M…™…“  °ÚÆ˙EÚ“ EÚ“ ∫…Ω˛…™…i…… ∫…‰ BEÚ ∫l……x… {…Æ˙ ±…∆M…Æ˙
EÚÆ˙i…‰ Ω÷˛B {…⁄Æ˙… À{…V…Æ˙… P…÷®……x…‰ ®…Â ∫…Ω˛…™…EÚ  x…EÚ±……* BS… b˜“ {…“ <« {±…¥…EÚ…Â ∫…‰ §……∆v…‰
M…B 100-150  EÚ.O…….¶……Æ˙ E‰Ú À{…V…Æ‰˙ {…Æ˙ Ω˛…‰x…‰ ¥……±…‰  EÚ∫…“ ¶…“ |…EÚ…Æ˙ E‰Ú n˘§……¥…
EÚ…‰ ∫…∆i…÷ ±…i… EÚÆ˙x…‰ ®…Â ∫…I…®… l…‰*
§……±…∫……‰Æ˙ E‰Ú S……Ë®…÷J… {…÷ ±…x… ®…Â V…x…¥…Æ˙“, 2009 EÚ…‰ À{…V…Æ‰˙ EÚ… V…±……™…x…
EÚÆ˙E‰Ú 25 O……®… ¶……Æ˙¥……±…‰ 4,357 B ∂…™…x… ∫…®…÷p˘“ §…Ë∫… ®…UÙ ±…™……Â EÚ… ∫…∆¶…Æ˙h…
 EÚ™…… M…™……* ®…UÙ ±…™……Â EÚ…‰ J……x…‰ E‰Ú  ±…B  n˘x… ®…Â i…“x… §……Æ˙ EÚS…Æ˙… ®…UÙ±…“ n˘“
M…™…“* ∫…“ B®… B°Ú +…Æ˙ +…<  ¥…∂……J…{…]¬ı]ıh…®… I…‰j…“™… EÂÚp˘ E‰Ú EÚ®…«S…… Æ˙™……Â u˘…Æ˙…
À{…V…Æ‰˙ EÚ… ®……Ïx…“]ıÆ˙x…  EÚ™…… M…™……*
b˜…Ï.B∫….+™™…{{…x…, ={… ®…Ω˛… x…n‰˘∂…EÚ (®…….), b˜…Ï.V…“.∫…Ën˘… Æ˙…¥…÷,  x…n‰˘∂…EÚ, ∫…“
B®… B°Ú +…Æ˙ +…<, EÚ…‰SS…“, b˜…Ï.∫…“.¥……∫…÷n‰˘¥…{{……, ∫…“ x…™…Æ˙ BŒC∫…C™…⁄ ]ı¥… b˜™…Æ˙C]ıÆ˙,
Dr. S. Ayyappan inaugurating the harvest of Cage farming at Balasore, Orissa
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The fish harvest at Balasore cage was conducted on
10th November, 2009 in the presence of Dr. S. Ayyappan,
DDG (FY), Dr. G. Syda Rao, Director, CMFRI, Kochi, Dr.
C. Vasudevappa, Senior Executive Director, NFDB,
Hyderabad, Professors from Indian Institute of Technology
(IIT), Kharagpur, dignitaries from Department of Science
and Technology (DST) and Technology Information,
Forecasting and Assessment Council (TIFAC) and other
central and state government officers. 3,472 numbers of
fish were harvested with an average weight of 872 g. The
survival rate was 79.6% and the production was 3,031 kg.
The maximum size caught was 1.3 kg and the minimum
560 g. The rearing of the fishes and safety of the cage was
achieved with the help of Orissa State Government
Fisheries Department and local fishermen societies.
Economic performance of cage culture of
seabass at Balasore
The success of the adoption of any innovation or new
technology lies in its economic performance. The rate of
return per rupee invested is the economic indicator that
guides the investor to choose a particular enterprise or
practice. In this background, the economic performance
of the cage culture demonstration carried out at Balasore
was worked out and is detailed in Table 1.
Table 1: Economic performance of cage culture of sea
bass at Balasore
Sl. Details of cost and returns Amount
No. (Rs)
1 Initial investment for a 6m diameter
cage 3,00,000
2 Fixed cost (For crop duration of six
months)
a) Depreciation 30,000
b) Insurance (2% on investment) 3,000
c) Interest on Fixed capital (12%) 18,000
d) Administrative expenses 3,000
3 Total Fixed cost (A) 54,000
Bx… B°Ú b˜“ §…“, ΩË˛n˘Æ˙…§……n˘, <∆ b˜™…x… <Œx∫]ı]ı ⁄¨]ı +…Ï°Ú ]‰ıEÚx……‰±…V…“ (+…< +…<
]ı“), J…Æ˙EÚ{…⁄Æ˙, E‰Ú |……‰°Ú∫…Æ˙ M…h…  ¥…Y……x… B¥…∆ |……Ët…‰ M…EÚ“  ¥…¶……M… (b˜“ B∫… ]ı“)
+…ËÆ˙ |……Ët…‰ M…EÚ“ ∫…⁄S…x……, {…⁄¥……«x…÷®……x… +…ËÆ˙  x…v……«Æ˙h… {… Æ˙π…n˘ (]ı“ +…< B°Ú B ∫…“)
E‰Ú  ¥…∂…‰π…Y… +…ËÆ +x™… EÂÚp˘ B¥…∆ Æ˙…V™… ∫…Æ˙EÚ…Æ˙ E‰Ú + v…EÚ…Æ˙“ M…h… EÚ“ ={…Œ∫l… i…
®…Â 10 x…¥…∆§…Æ˙, 2009 EÚ…‰ §……±…∫……‰Æ˙ E‰Ú À{…V…Æ‰˙ E‰Ú ®…UÙ±…“ °Ú∫…±… ∫…∆O…Ω˛h…
+…™……‰ V…i…  EÚ™…… M…™……* À{…V…Æ‰˙ ∫…‰ 872 O……. E‰Ú +…Ë∫…i… ¶……Æ˙ EÚ“ 3,472
®…UÙ ±…™……Â EÚ… ∫…∆O…Ω˛h…  EÚ™…… M…™……* + i…V…“ ¥…i…i…… n˘Æ˙ 79.2˛% l…… +…ËÆ˙ 3,031
 EÚ.O……. =i{……n˘x… |……{i… Ω÷˛+…* {…EÚb˜“ M…™…“ ®…UÙ±…“ EÚ… + v…EÚi…®… +…EÚ…Æ˙ 13
 EÚ.O……. +…ËÆ˙ x™…⁄x…i…®… +…EÚ…Æ˙ 560 O…….l……* ®…UÙ ±…™……Â EÚ… {……±…x… +…ËÆ˙ À{…V…Æ‰˙
EÚ“ ∫…÷Æ˙I…… ∫… Ω˛i… +x…÷Æ˙I…h… EÚ…™…« =c˜“∫…… Æ˙…V™… ∫…Æ˙EÚ…Æ˙ ®……Œi∫™…EÚ“  ¥…¶……M… +…ËÆ˙
∫l……x…“™… ®…U÷Ù+…Æ˙… ∫…∆P… EÚ“ ∫…Ω˛…™…i…… ∫…‰  EÚ™…… M…™……*
§……±…∫……‰Æ˙ ®…Â ∫…®…÷p˘“ §…Ë∫… E‰Ú À{…V…Æ˙… {……±…x… EÚ“ +…Ãl…EÚ“
 EÚ∫…“ x…¥……‰x®…‰π…“ EÚ…™…«GÚ®… ™…… x…<« |……Ët…‰ M…EÚ“ ∫¥…“EÚ…Æ˙x…‰ EÚ“ ∫…°Ú±…i……
<∫…E‰Ú +…Ãl…EÚ  x…π{……n˘x… {…Æ˙  x…¶…«Æ˙ Ω˛…‰i…“ ΩË˛*  x…¥…‰∂…  EÚB M…B |… i… Ø˚{…B E‰Ú
±……¶… EÚ“ n˘Æ˙  x…¥…‰∂…EÚ EÚ…‰  x…Œ∂S…i… =t®… ™…… EÚ…™…« S…÷x…x…‰ ®…Â ®……M…«n˘∂…«x… n‰˘x…‰ EÚ…
+…Ãl…EÚ ∫…⁄S…EÚ Ω˛…‰i…… ΩË˛* <∫… {… Æ˙¥…‰∂… ®…Â, §……±…∫……‰Æ˙ ®…Â x…“S…‰ EÚ“ ∫……Æ˙h…“ - 1 ®…Â
 n˘™…… V……i…… ΩË˛*
∫……Æ˙h…“ 1: §……±…∫……‰Æ˙ ®…Â ∫…®…÷p˘“ §…Ë∫… E‰Ú À{…V…Æ˙… {……±…x… EÚ… +…Ãl…EÚ  x…π{……n˘x…
GÚ®… ±……M…i… B¥…∆ ±……¶… EÚ…  ¥…¥…Æ˙h… Æ˙EÚ®…
∫…∆ (Ø˚)
1. 6 ®…“.¥™……∫… E‰Ú À{…V…Æ‰˙ EÚ… |……l… ®…EÚ  x…¥…‰∂… 3,00,000
2.  x…™…i… ±……M…i… (UÙ:®…Ω˛“x…‰ EÚ“ +¥… v… E‰Ú  ±…B)
EÚ)  b˜|…“ ∫…™…‰∂…x… 30,000
J…) §…“®…… ( x…¥…‰∂… EÚ… 2%) 3,000
M…)  x…™…i… ∂…“π…« {…Æ˙ §™……W… (12%) 18,000
P…) |…∂……∫… x…EÚ J…S…« 3,000
3. E÷Ú±…  x…™…i… ±……M…i… (EÚ) 54,000
Dr. S. Ayyappan handing over seed to society Harvested Seabass
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∫…“ B®… B°Ú +…Æ˙ +…< EÚ… ¥™……{……Æ˙  S…ºx… "EÚb˜±…®…“x…' EÚ… ±……ƒÀS…M…
CMFRI launched ‘CADALMIN’ as the trademark
EÂÚp˘“™… ∫…®…÷p˘“ ®……Œi∫™…EÚ“
+x…÷∫…∆v……x… ∫…∆∫l……x… (∫…“ B®… B°Ú
+…Æ˙ +…<) x…‰ ∫…∆∫l……x… E‰Ú =i{……n˘…Â
+…ËÆ˙ ∫…‰¥……+…Â E‰Ú  ±…B "EÚb˜±…®…“x…'
x……®…EÚ ¥™……{……Æ ˙  S…ºx… EÚ…
+…Ë{…S…… Æ˙EÚ {…∆V…“EÚÆ˙h…  EÚ™……*
¥™……{……Æ˙  S…ºx… EÚ… +…Ë{…S…… Æ˙EÚ
=n¬˘P……]ıx… ∫…“ B®… B°Ú +…Æ˙ +…<
®…Â 19.11.2009 EÚ…‰ +…™……‰ V…i…
EÚ…™…«GÚ®… ®…Â b˜…Ï.∫…“.b˜“.®……™…“,
+v™…I…, EﬁÚ π… ¥…ËY…… x…EÚ S…™…x…
®…∆b˜±… (B B∫… +…Æ˙ §…“) u˘…Æ˙…
¥™……{……Æ˙  S…ºx… ±……ÏM……‰ EÚ… ±……ƒÀS…M… EÚÆ˙i…‰ Ω÷˛B  EÚ™…… M…™……* ∏…“ +x…¥…Æ˙ Ω˛… π…®…,
Æ˙…π]≈ı“™… +v™…I…, ∫…“ °÷Úb˜ BC∫{……‰]Êı∫…« +∫……‰ ∫…B∂…x… +…Ï°Ú <∆ b˜™…… x…‰ §…v……<«
The Central Mari-
ne Fisheries Research
Institute (CMFRI) has
officially registered a
trademark entitled
‘CADALMIN‘ for the
products and services of
the institute. The formal
inauguration of the
trademark was accom-
plished by Dr. C.D.
Mayee, Chairman,
Agricultural Scientists
Recruitment Board
(ASRB) by launching
the logo of the trademark on 19.11.09 at CMFRI. Shri
Anwar Hashim, National President of the Seafood
Exporters Association of India was the guest of honour
Dr. C.D. Mayee, Chairman, ASRB, New Delhi inaugurating the CMFRI
trademark ‘CADALMIN’ by launching the logo of the trademark.
4 Operating cost
a) Cost of seed 50,000
b) Labour charges including
cost of feeding 1,75,000
c) Interest on working capital (6%) 6,750
5 Total operating cost (B) 2,31,750
6 Total cost of  production (6 months) 2,85,750
7 Yield of sea bass (kg) 3,032
8 Gross revenue from 3032 kg 5,75,760
9 Net income (5)-(6) 2,90,010
10 Net operating income
(Income over operating cost) 3,44,010
11 Cost of production  (Rs kg-1) (6)/(7) 94.24
12 Price realized  (Rs kg-1) (8)/(7) 189.89
13 Capital Productivity (Operating ratio)
(5)/(8) 0.50
The next culture is entrusted with the local fishermen
society and 5000 numbers of Asian seabass seed each
weighing 20-25 g were handed over to the fishermen along
with the cage and nets with an agreement that CMFRI will
monitor the progress of the culture once in a month.
The success attained at Balasore, open sea cage farming
is expected to attract more entrepreneurs and fishermen
and has opened up a new horizon in marine fisheries and
mariculture in India.
(G. Syda Rao, Director, R. Narayanakumar &
Imelda Joseph, Senior Scientists)
4. |…S……±…x… J…S…«
EÚ) ∫…∆i… i… EÚ“ ±……M…i… 50,000
J…) J……t EÚ“ ±……M…i… ∫… Ω˛i… ∏… ®…EÚ |…¶……Æ˙ 1,75,000
M…) ¥…ÕEÚM… EËÚ {…]ı±… {…Æ˙ §™……V… (6%) 6,750
5. E÷Ú±… |…S……±…x… ±……M…i… (J…) 31,750
6. E÷Ú±… =i{……n˘x… ±……M…i… (6 ®…Ω˛“x…‰) 2,85,750
7. ∫…®…÷p˘“ §…Ë∫… EÚ“ |……Œ{i… ( EÚ.O……) 3,032
8. 3032  EÚ.O……. ∫…‰ ∫…EÚ±… Æ˙…V…∫¥… 5,75,760
9. E÷Ú±… +…™… (5)-(6) 2,90,010
10. E÷Ú±… |…S……±…x… +…™… (|…S……±…x… ±……M…i… {…Æ˙ +…™…) 3,44,010
11. =i{……n˘x… ±……M…i… (Ø˚. EÚ.O…….) (6)/(7) 94.24
12.  Æ˙™…±……<Wb˜ |……<∫… (Ø˚. EÚ.O…….) (8)/(7) 189.89
13. ∂…“π…« =i{……n˘EÚi…… (|…S……±…x… +x…÷{……i…) (5)/(8) 0.50
+M…±…… {……±…x… EÚ…™…« ∫l……x…“™… ®…U÷Ù+…Æ˙… ∫…∆P… EÚ…‰ ∫……È{……  n˘™…… M…™…… ∫…®…÷p˘“ §…Ë∫…
E‰Ú 20-25 O…….¶……Æ˙ ¥……±…‰ 5000 ∫…∆i… i…™……Â +…ËÆ˙ À{…V…Æ‰˙ i…l…… V……±… EÚ…‰ <∫…“
∫…®…Z……Ëi…‰ {…Æ˙ ∫……È{……  n˘™……  EÚ ∫…“ B®… B°Ú +…Æ˙ +…< ®…Ω˛“x…‰ ®…Â BEÚ §……Æ˙ {……±…x…
EÚ…™…« EÚ… +x…÷¥…“I…h… EÚÆÂ˙M…‰*
§……±…∫……‰Æ˙ ®…Â J…÷±…… ∫……M…Æ˙ À{…V…Æ˙… ®…UÙ±…“ {……±…x… EÚ“ ∫…°Ú±…i…… ∫…‰ <∫…  n˘∂……
®…Â + v…EÚ… v…EÚ =t®…“ ±……‰M… +…ËÆ˙ ®…U÷Ù+…Æ‰˙ ±……‰M… +…EÚÃπ…i… Ω÷˛B ΩÈ˛ +…ËÆ˙ ¶……Æ˙i…
EÚ“ ∫…®…÷p˘“ ®……Œi∫™…EÚ“ ®…Â BEÚ x…™…… ®……‰b˜ ¶…“ Ω÷˛+… ΩË˛*
(V…“. ∫…Ën˘… Æ˙…¥…÷,  x…n‰˘∂…EÚ, +…Æ˙. x……Æ˙…™…h…E÷Ú®……Æ˙ &
<®…‰±b˜… V……‰∫…°Ú, ¥… Æ˙π`ˆ ¥…ËY…… x…EÚ)
